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IN THE CLAIMS 
The status of the claims (as presently amended) is as follow. 

1 . (Canceled) 

2. (Canceled) 

3. (Currently fended) The semiconductor device according to Claim +9, where* the fourth 
semiconductor layer comprises a plurality of regions. 

4-7. (Canceled) 

8 (Currently Amended) The semiconductor device according to Claim 59. wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer V 
lower than the impurity concentration in the portion of the drift layer between the cathode layer 
a.nd the buffer layer. 

9. (Currently Amended) TheA semiconductor device aetardmg to ajinvSra niafflfc 

, Hrift 1*v*r of a. firr t type ' fiat ™or surface and a second major 

a^ar^x^^ m w safe of the drift layer, 



hAino Honed more heavily than the drift layer, 



acauiour 'fty^' U1 mamx*« — m 



ftg rathnde- laver being d oped more heavjly , than the dq teSJLapd 

abuger teg flttK fi^t c^ uetiyity, tvne extending across the drift layer, the buffer 
^^^^ ^ buffer la yer being doped 

more heavi ly ^ flt ? thG drift laygI - 

wherein the shortest distance X, from the pn-junction between the anode layer and the 
drift layer to the edge of the buffer layer on the side of the anode is expressed by the following 



2 

Received from < 17037266024 > at 9T26/03 11:39:10 AM [Eastern DaylightTme] 



09/26/2063 10:37 17037266024 



ROSSI 



PAGE 



JIN. IV VV-'O' ' " 



ATTORNEY DOCKET NO. FUJV.212 



relational expression: 

0.3 * X,/{(BV £, Vq[(Vq vJ+N s ]} ia < 1 
where BVisthe breakdown voltageof the semiconductor device, B 5 is the dielectric permittivity 
ofthesemiconductcqisthe elementary charge quantity, J F is the rated current density of the 
semiconductor device, v w is the carrier saturation velocity, and N D is the concentration ot the 
impurity of the first conductivity type in the drift layer. 

. . . twa nor ,;^ uc torrie^cc aLLOidiii(i,luCUiiii 5 ;compri5ing; 
10 (Currently Amenaea) +Ka aon-on^. jww. -t 

, . ^ rinrtfaitv tvne hn -i n r T B ~* Tif T r qirface an<1 fl * C ° n4 ma '° r 

a unit idy ci vji * ■■ ~ 

surface; 

thjL^adda^^ 

acghod^^ 
tiK^hadjJai^^ 

aMerJay^^ 

™™» heavjl v than the drjfUMSL 

wherein the shortest distance X, from the pn-junction between the anode layer and the 
drift layer to the edge of the buffer layer on the side of the anode is expressed by the following 
relationaJ expression: 

where BV is the breakdown voltage of the semiconductor device, 8, is the dielectric permittivity 
ofthe semiconductors the elementary charge quantity. J, is the rated current density of the 
semKonductordeviccv. is the carrier saturation velocity, and N D is the conc^ation of the 
impurity of the first conductivity type in the drift layer. 

11. (Currently Amended) TheA semiconductor device according lu Claiu. 5; «li« 
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m 1^ gfa first conductivity tyjtt h >™° « fifSt ™ inr surfare ™ d a * cond majftt 



QUI J, V*^ ^11 



an anode laver ofa sgcojid conductiyjfr tyj^^ 
t he^wade laver bein j^gpe d mote heavily than the drift la yer; 

a^delayer^fjb^ of the drift laver, 

to* ™thorf e laver being ^ r pH ™ re heavilv that1 Thc dri ft lav?r ' apd 

a buffer laver of 1^ first conductivi ty type exte nding across the drift layer , the buffer 

.. r being s rgcgd aoart from jhe^ s J ayer nnH the cathode h yr, the buffer laver being dope d 

more 'neavilv th an the drift laver, 

„,w;„ thinness Y, of the buffer layer and the average impurity concentration N DI of 

ruiwiviu — i 

the buffer layer are related with each other by the following relational expression: 

Y,/{[X, 2 4- 2S S (V cc + V„)/q N,,,]" 2 -| X,} S 2. 
where X, is the shortest distance from the pn-junction between the anode layer and the drift layer 
to the edge of the buffer layer on the side of the anode, V cc is the half value of the breakdown 
voltage of the semiconductor device, is the voltage, at which the depletion layer contacts the 
buffer layer of the first conductivity type, S 5 is the dielectric permittivity of the semiconductor, 
and q is the elementary charge quantity. 

12. (Original) The semiconductor device according to Claim 9, wherein the thickness Y, of the 
buffer layer and the average impurity concentration M D2 of the buffer layer are related with each 

Y,/{[X, 2 + 2£ 5 (V cc + V PT )/q N n2 ] ,/2 -| X,} s 2, 
where X, is the shortest distance from the pn-junction between the anode layer and the drift layer 
to the edge of the buffer layer on the side of the anode, V cc is the half value of the breakdown 
voltage of the semiconductor device, V n . is the voltage, at which the depletion layer contacts the 
buffer layer of the first conductivity type, E 5 is the dielectric permittivity of the semiconductor, 
and q is the elementary charge quantity. 
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. ■ -..CM n f the buffet laver are related with each 

buffet lay" and the avenge impurity — ■ m 

olher by (he following relational expression: 

Y,/![X, ! + 2S, (V cc + V„yqN D J M - X,) < 2, 
„h« X, is .he <hor.es, distance from rhe pn-ju„aion between the anode layer and the drift layer 
^ed^ofrhebuft-ertayeronthesideofthe anode, Vtt ia.hehalfva,oeof.hebre ak do« 

voltage of *e aereicooduoor device. V„ is «he voltage, a, which the depletion layer co Dtt c« tb= 
buffer layer of the firs, conduct .ype. C, ia .he dielectric pent,*** of.be Abductor, 



layer comprises a plurality of selectively formed island-shaped regions. 

1 5. (Currently Amended) The semiconductor device according to Claim *3, wherein the buffer 
layer comprises a plurality of selectively formed stripe-shaped regions. 

16 (Original) A semiconductor device comprising: 

a hulk wafer comprising a first drift layer of a first conductivity type, the bulk wafer 
having a first major surface and a second major surface; 

a buffer layer of the first conductivity type on the first major surface of the bulk wafer, the 



first conductivity type; 

a second drift layer of the first conductivity type epitaxially grown on the buffer layer, the 
second drift layer being doped more lightly than the buffer layer; 

an anode layer formed by implanting an impurity of a second conductivity type into the 

second dri ft layer; 

an anode electrode on the anode layer, 
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a cathode layer on the surface of the bulk wafer exposed by grinding back the bulk wafer 
for a predetermined depth from the second major surface thereof, the cathode layer being doped 
more heavily than the first drift layer by implanting an imparity of the first conductivity type; and 

a cathode electrode on the cathode layer. 

17. (Canceled) 

1 8. (New) The semiconductor device according to Claim 10, wherein the fourth semiconductor 
iaycr comprises a plurality of regions. 

19. (New) The semiconductor device according to Claim 1 1, wherein the fourth semiconductor 
layer comprises a plurality of regions. 

20. (New) The semiconductor device according to Claim 1 2, wherein the fourth semiconductor 
layer compri ses a plurality of regions. 

21. (New) The semiconductor device according to Claim 13, wherein the fourth semiconductor 
layer comprises a plurality of regions. 

22. (New) The semiconductor device according to Claim 1 0, wherein the impurity concentration 
in the portion of the dri ft layer between the anode layer and the buffer layer is lower than the 

l l.|^W>l 4 *J — — - • - I 

layer. 

23. (New) The semiconductor device according to Claim 1 1 , wherein the impurity concentration 
in the portion of the drift layer between the anode layer and the buffer layer is lower than the 
impurity concentration in the portion of the drift layer between the cathode layer and the buffer 
layer. 
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24 (M The semiconductor device - CMm .2, ^ the concentration 

24 -^" J . j_ i .nHt^hufferlaver is lower than the 

. . .• _ .r*u« J.;f> l«vpr hctween me auuw m;w — 

layer. 

25 <*«, The— uc,ordcvi«acco*gtoC,ai m B, wherain .he imp^y conation 
,„ .He portion of the drift *« hereon ,he anode layer and the buffer layer is ^ *« 
im p„, lt y cordon in .he portion of the drift layer between the ca,hode iayer a*d the buffer 

layer. 

M . (NW) The som-conductor device according to Claim 1 S, where,,, the buffer layer comprises 
a plurality of selectively formed island-shaped regions. 

27 . (A ,„, The semiconductor device according «o Cairn ,9, wbereia the buiftr layer comprise* 
a plurality of selectively formed island-shaped regions. 

» (New) The semiconductor device according ,o Claim 20. wherein ft. buffer layer comprises 
a plurality of selectively formed island-shaped regions. 

29 . pta) The semiconducuar device according to Claim 2 1 , wherein the buffer layer comprises 

30. (« The semiconductor device according to Claim 1 8, wherein the buffer layer comprises 
a plurality of selectively formed stripe-shaped regions. 

31. The semiconductor device according to Cain, 19, wherein the buffer layer comprises 
a plurality of selectively formed stripe-shaped regions. 
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32. CMrar) The semiconductor device according to Claim 20, wherein the buffer layer comprises 
a plurality of selectively fomied strips-shaped regions. 

33. {New) The semiconductor device according to Claim 2 1 , wherein the buffer layer comprises 
a plurality of selectively formed stripe-shaped regions. 
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